Single-chain urokinase-type plasminogen activator does not possess measurable intrinsic amidolytic or plasminogen activator activities.
The question whether single-chain urokinase-type plasminogen activator (Sc-uPA) possesses an enzymatic activity has been a subject of intense investigation for a number of years but still remains unresolved. Recent studies from several laboratories suggest that Sc-uPA or its plasmin-resistant mutants obtained by site-directed mutagenesis possess significant, albeit low, amidolytic and plasminogen activator activities, ranging from 0.1% to 1% of that observed for two-chain urokinase (Tc-uPA). In an effort to characterize these putative intrinsic activities, Sc-uPA was repeatedly treated with dansyl-Glu-Gly-Arg chloromethyl ketone (dansyl-EGRck) or diisopropyl fluorophosphate (DFP) (0.1-0.25 mM added thrice over a period of 24 h at 0 degrees C). This treatment exhaustively inactivated the Tc-uPA contaminant but did not affect Sc-uPA, as evidenced by the lack of significant incorporation of radiolabeled inhibitor in Sc-uPA and full activation of the inhibitor-treated Sc-uPA by plasmin. Assayed in the presence of excess DFP or dansyl-EGRck to ensure trapping of any Tc-uPA generated in the assay mixture, Sc-uPA (84 micrograms/mL, 10,500 latent units/mL) did not elicit any detectable cleavage of the chromogenic substrate S-2444 (detection limit 0.1 unit of Tc-uPA/mL). However, if the Tc-uPA inhibitors were removed prior to assay, a trace amount of amidolytic activity invariably reappeared in the Sc-uPA preparation. Incorporation experiments with [3H]DFP suggested that the appearance of this amidolytic activity was due to formation of Tc-uPA. Plasminogen activator assay of DFP- and dansyl-EGRck-treated Sc-uPA (0.45-2.25 microM), performed in the presence of these inhibitors and Trasylol (10 microM) to ensure entrapment of any Tc-uPA or plasmin generated in the reaction mixture, showed no significant cleavage of 125I-labeled plasminogen (detection limit 0.1 nM). However, if dansyl-EGRck and DFP were removed from the inhibitor-treated Sc-uPA and the assay was performed in the presence of Trasylol alone, there was significant cleavage of 125I-plasminogen due to contamination by Tc-uPA. Fibrin, a positive effector of plasminogen activation by Tc-uPA or Sc-uPA preparations in the absence of DFP and dansyl-EGRck, did not promote cleavage of plasminogen or S-2444 by Sc-uPA in the presence of the Tc-uPA inhibitors.(ABSTRACT TRUNCATED AT 400 WORDS)